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g 7fli=^i^# i^H, A oM ffl^^^ ^#^3. ojs^^^ cfs ^ 

£ S^r Ziefltl *H^» ?Hr, 3<H£. 2^ «V^-o.S o] s.o^^lcf. #7] ^EL^ a) 3 
<^51 2# ^-SV^ *Hf^8- *)^5L7} ^al, ZLEflol AfolZ,7} ft *fllAl^il5. O^o^] 
Jl, A o VJ f ^ ^-71 ^llAl^i^ -S-tfl^ *]^-£7> ^ZL, Heflo] A>ol^ 7 > 
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^^3E.Al^] ^ afla^tKFFD and Method of fabricating the same} 

£ 1-& #5fl^ -8-71^711 ^aAl^^ 

£ 34 4^ ^ 1^21 -8-71^^1 ^SAl^}^ 7 fli£^^ <£i|Lp] ^-nj-o) 

200 : -8-71^7^1 tfi^ 210 : -fraM* 

220 : ofllc^^ 230 : -fM 

240 : 7Ui= ^ 241, 242 : Al 1 ^ 
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91°]*} *M)tfl ^Al^l^ ^S.^- «J-J7 olcf. 
<10> oje^ -^-71^^ ^iAl^l^A^ ^o) ™-z\) 7 } ^tfl , 

3fl*HH ^ u cHHl ^^>7fl =14. ^7fl^J± ^4-334895<Hl S^^l^ 

<12> £ l^- ^£*>^, #sflcq -f^l^l ^SAl^l^ ^-e)7)^(l0)^<Hl 3#€ 6 fl^ 

2.^(21), -a-7l«v^-#(22) ^ 7fl^^q-(23)^S ^ -fM^^CEL) 4i*K20)7> 
^S\JL, ^7] EL^7>(20)^ ^7l-g-^l#(30)o] 71^(50)^.3. ^-71 

EL^>(20)1- olttfl, # 7 ) -S-xl7l^(50)^- ^7}$] ^# ^*>7l 

^ 3*MI ^ 33-3 ^M#(40)# °l-g-*H -8-*H3 

<i 3 > ^2flo} XAl#*lfe ^7l-g-^l#(30)€- °l-g-«M EL^*>(20)* SflA]Hflol^Al^ 

4. A o V 7] CVD 5E^r PVD *>-g-*H ^^«VSa^^,-«|.^.B]-ol ^-71^ 

°1 14 7l7fl^o] ^Eell^ofl #|^l-7) nfl^ ^ nj- « ^ o] ^ ^ ^o]- oj-u) ^ 

4^ ^H3* 7M£ S ^7l ^7} -g-ol^H , 3flAlaflo]^^ 
^7> £534. 4^i, ^SlHl^r ^7)-g-^l#n>o. S ^ ^7> 
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-n-7l«V^ ^ 7fl^£L^i^-g; ifsH , A o V 7) ?H4l=^^ A-^ Cf^ 
<17> Stt, 7l^ofl ^> ^€ oflii^^i^-, -6-7l«>^-# ^ 7fl4i=^q- * 

, ^71 ^Aj-J=L~o. ^3 o_ S cfs yvnv^ «j^o} ^1^£7> ^0} aJL^ 7l^ 
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<20> ?fl^i=*l^§- ^*Hr ^MS. 2^ ^1^£7> ^31^ 

^^-^ =L2\ ZLS] ZLEflo] A>o]^ %\o]d\] $\f% HVnV^-o] 7^]^ol ^^^f 

<2i> 7fli=^^-^ a^S. 2# «v^^ ^^tb o]s o1 ^ 1 ^ ( 2 * ovn^ 

7} ^UAl^-linHr ^^jAS ^1^£7> ^JL, nefl^l A>ol^ 7 }- ^Al^ilS. o] 

<22> X)iai»}-^ zz.eflo] X[o]z. 7 \ lOnm vfl*l l/iino] jl ziefl^l ^ tJ^^ l tfl*l 

100niH*l, *fl2Al^£r ^^|°J a>o]^ 7 > 100nmol*V°l^- ZLefl<y^ 7>^^ 
5nmols>o]cf. tf 7 ) 3L*\7]Q7]& 60 ifl*l 70A°lJL, #7] *fl2Al*}-^ 

71^71^ 10 50A o)t\., 

<23> ^HAl^^r 13 ^fli^H^^ <£^r °l£r^#*h^ 5^1 °l-g-T5H ^ 

<24> o]^, i^o] A] o}] -g- 4^ 

<25> £ 2^ ^ -^Al^^l 4= -^-7)^^ ^SA]^1^ CJ-^S-I- JEA]*V ^ o] 
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£ 21- ^ ^Aloflofl 4^ O-^Tfl ^iAl ^l(200)fe ^^71 

#(210)^H1 ofllcE. 31^(220) , -B-7l«]-^(230) ^ 7fl 41^^^(240)^1 
1- SHrtj-. ^"7) -^-71^^(230)^ #*K^#, 3^ 

#7Fr^#^ 2j<H5L *>M-« ^l^Rr ft 7 ) *£%^SL3- o]^.o]^t\-. 

#7j ^^^-^(240)^ 2lH*}x] QSr ^5 ^^"^^l ^l7fl^S.^(241)5l|- ^ 
7] ^ll7fli = M>^(24i)^cf #tfl3 o.s. ol^^l ^l27fl^= w>°|-(242) AS. 

o^o^t}. a o v 7 | ^iffl4 1 =«vni-(24l)^- ^-^Sl ^^(thermal) ©HS^o]^ 
°l£r^(ion beam) f^^j^ ^*N<H M^jll 1 S^tr ^lAl^^S o^o^u} 
, #7l ^I27fli^«]-n|(242)^ Ar ^ ^ ^ iLS °l-£r^-8r °l-g-^r ^-^(IBAD, 
ion beam assisted deposition)^- ©l-8-*H ^h^M S^tt *f|2A ^l^-^^l^. 
°H, A o v 7l ^12A1^(242)^: HSol^^^ ol-g.^- <m oimi S5 flol^^ ^ o|£-ti] ^ 

°l-g-SM 

<28> #7] *fllAl M>^-(241)^r lOnm tfl^l 1/zm^l ^ell^l A>o]^ £ o.^ , ZLefl^l^ ^ 

^r, 2el|^^ ^(space)^: lnm ifl*l lOOnrn^ 3.711- ^fe-cf. ^ ^ 2 A1 ^(242) 
£ lOOnm ^jo] H7l» # o.^ , 5nm °1*}3] 37 ] f ^cf. 

<29> nslJl, #71 afllAl ^(241)£- S^7l^7l7> 60 vfl^l 70A^| RMSCroot means 

square) 7>*H , #7l *fl2Al^( 242)^8: S^Tl ^7l 7}- 10 vfl*l 50A^| RMS ^ g 

a^7l^7l^ ^7>^ ^^(AFM, atomic force microscope) ^2] ^7]W 

°l-§-^ 

<30> £ ^X\<t)6\)x] t £ 2 ofl £A]^ uV^ol ^-(240)4 cj-s ^ 

£1- 5Hr 2#^ Al «^(241), (242)0.5. ^^o^c-fl, 2^ Al ^(241), (242)£r 
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*1^51 ^>ol a, zLeflol A>o]^o^ ?,}o]6\] o]*fl ^ ^ ^2A1 «>^-(241), 
(242)2] ^5. a o v 7 ] ^ ^)2Al «^H241), (242)#2| *|^3E. 

4. 

<3i> g^h -S. MJ-^H^ 7fl^H.^q-(240)ol *M5L7} ^S. ^ 2 #2] Al ^(241), 

(242)^.5. o]^o]^jOi^ t *)3. t}§^ Al ^J°S ^S. ?fl 

4iJEL*]^-(240)-|- Al ^-f^l^r ^^-S. ^2) ^l^£7l- 

^7}^}S.^ ZLello] A]-ol^7> #^}2E1=- ^Jol w]-^^. 

<32> £ 34 £ 4^r £r ^2] ^X\6\)c]] 4= -3-71*1 Tfl ^ ^] ofl olc^ , 7 fl^c 

#q-(240)£| iL^^ 4^J°14. -£ 3^ 711 ^^^^-(240)^- *)H^7} ^1 
lAl^-(241)ofl tfl^ ^o)ji > £ 4 ^ 71141=^(240)^ ^1^£7> ^ *H2A1^(242H1 

<33> £ 34 £ 4^1^, ^lAl^(241)^r ^ o] tifl^Lefl ol (thermal evaporation) 

* °l-§-^M 1000A2] ^}S, ^l2Al^-^-(242)^r IBAD(ion beam assisted 

deposition) y 0 v ^* lOOOA^l ^l^. oltifl^ 5 flol^« 0 V^ o_ 

S. #^f€ *UA1 ^(241)^ ZLeflo](31)2l A>ol^ 7 > 0.2^1^1, IBAD«o v ^^S ^€ 
^l2Al^(242)^r :3.efl°l(41)2l a}o)^ 7 \ 0.01^^- ^ ZL&i I BAD ^ 

^2AlMV°V(242)ol olHfliEflol^H^oil o^fl *fllAl^(241)iL 

<34> 4 V 7l «>SHh£r -g- ^2] -fM^Tfl ^5*1 2] ^^V^^- ^ 
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<35> ^ t ^^7l^r<y ^ 71^(210)^1 ofli- ^^-(220)^1: °fl 

2n=^i^-(22b)^Hl -fr7l^#(230)-i- ^tH}. ^71 -B-7l^-^(230)^ £^ A cHl^ £ 

##^fs #*K^^, ^^og # - ^ol^ s> 

<36> °1°H, ^-71 -B-7l«l-^-#(230)^ 13 oHli3lc>l^ oj^w] ^ 

^^8: °l-§-*H ZLefl^H^V HJl *1^H7> ^ ^UAl^-^-(241)^: ^^}Jl, ^7} 
^UA1^^-(241)^H1 I BAD ^-1: °l-§-*r^ ^}9l *\°]^7\ ^JL fe£ ^2A1 

^(242)* f^W. 

<37> ^-71 IBAD y o V ^^- Al i^.i(£Alsl^l £>-g-)^3f Ei Al^r 7l^ 0 Ml nfl 

<>l£r(assist ion)°-S*l Ar+ °l-gr f-* ^r^H ^M5q , Ar+ <^1 ^*fl 

Al^Kg- Sl^SMl ^a]^ ^ y o v ^°lcf. *rSr*1, I BAD « 0 Vl ?H ^^fl ^^ v € *112A1^ 
(242)21 zi3l<y#2l #30] #^<5>7fl SlJl, o]ofl ^ ^ oj Tfl (grain boundary)^ 7^ 
<Hl^2l cf^-^ (porous) €*=r. 

<38> ^"71 IBAD ^^H, °l£r^-2-^3. Kaffman , Endhall APS (Advanced 

Plasma Source)^^l £(ion gun)# ^>-§-trCf. #7l 7fli:= ^(240)-&- ^llAl^- 

(241)£- 10" 5 ^*1 10" 7 torr^l #§H*1 ^^JL, *fl2Al^(242)£r 10" 5 torr Q 

<39> a. rtrxgo) ^x\d\)*\]*\ t ^11 1A1 ^-(241)21- *)12A1^K242)£- ^^ttWH ol^^o^ 



18-10 



1020030034181 2003/8/7 

<40> JSL^ofl ^l^^l °- 7 ] EL^K 200)1- ^ i 

aHfl*l« ^x]-5}7] ^B-§-°r ^-g-SH 71^5. ^-71 -B-71 EL^K200)^- 

^1^. -§-^71^1^ ^-g-^j- ^ $1^ 7flEKgetter)7> ^ 

<4i> # 7 ]t!: w >^^ ^ -M^l^^l ^ = Al ^v* ol-g-*H 

^ 2]Wyflol^7l^-i- -r-7l-g-^l## tifl^Al^ ^ JL7}9] CVD ^1 

^E^ti] ^O] ^^.^1 ^>0 ESi ^]2:^7>1- ^^-A]^ ^ fl^ Oj^ol clef. 
<42> ^7)0^^ H>^tV AjAHm ^^V^l 1 ?]:, *fl^ 7]^ 

3 ^*Rr *}7)£] If-*! 71 A>Aj- ^ 

^ ^HH -g- Uf^VTfl ^ * €^A]^ ^ ojsfl^- - 
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[^T 1 * 1] 

[3^* 2] 
[^^t 3] 

4] 

^1^£7> ^ ^2711^=^1-^.0.^ o]s<^xl^ ^-g- f^O S ^i=. -H-71^7^1 ^ 

^-S.Al^-^1 . 
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13 t 1 * 5] 

I^^*o> 6] 

1 7] 
8] 

9] 

ol^-oi^lZL, ^AjsJ ZLefl<yA>o]^7> €- ^l7fl^^^5V4 ^>7l ^ll7H4i^«]- 
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10] 

*|91M ^ll^fl^^MVnv^ n^o] A>ol^ 7 > 10nm vfl^] lj/m°ljl ZLEfltl 

*>£l #3£r 1 vfl^l lOOnmoM, ^fl^^^ aMS7> 100nm<>l*H jl ZLeflol 

[^^3- 11] 

*f|9lM SH^i, ^ll7fldt^^ K^T]^)^ 60 vfl^l 70AolJL, #71 *fl2 

a^7^^7l^ 10 ifl*l 50 A 9Ll f^'AS SRr ^^^^1 

12] 
13] 

71 Cf^ «1«W ^1^£7V ^o> M^o) 7l^ 

14] 

-fMSlXI ^3L*1#*]. 
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15] 

°\ 7*\2l^. 

[^t 1 * 16] 
[^T 1 * 17] 
18] 

*H163MI 9X°]*), #7] ^l^JEL*}-^ neflo] A>ol2i7> lOnm vfl*l l/aH-EL ZLefl 
ol#<2} 3. 3 a. i vflX| 100nm<>H, ^2711^=^-^ ^1°J Aj-ol^} 100nm°l *W :a nJfl 
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19] 

*fll5lMI &°H, #7l afll^i^^ S^Tl^Mfe 60 ifl*l 70A°]JL, <#7) *fl2 

^JEL^S] S^7]^7l^ 10 50A *] ^J* ^iLsL ^-7l^7jl ^-^A]^l 

[^T 1 * 20] 
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/on Beam Assisted Al (1000 A ) 
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